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In addition, some parameters that are very difficult to measure, such as shape or morphology, are usually approximated through the use of different aerosol models. However, these models may lead to different scattering results [Srivastava, 1988] [Post, 1984; Tratt and Menzies, 1994; Vaughan et al., 1995; Rothermel et al., 1989 Rothermel et al., , 1996a , enhancing the need to better model aerosol backscatter for various applications, e.g., winds [Baker et al., 1995] .
Airborne and ground-based, pulsed and continuous wave (CW) lidars provide large-scale remotely sensed aerosol backscatter 16,606 SRIVASTAVA ETAL.: AEROSOL BACKSCATI'ER MODELING AND LIDAR DATA andcompositional information on relatively short timescales [Clarke, 1991 [Clarke, , 1993 . et al., 1996b; Jarzembski et al., 1996] .
LOPC Aerosol Microphysics Data
The LOPC system [Clarke, 1991] and Ch3 these are given as
and for the VI channels they are given as
where dN/dD represents number of particles per cubic centimeter of air in a given size bin. et al., 1992 , 1995 Kent et al., 1983] and water at the two CO 2 lidar wavelengths were obtained from refractive index and Fenn, 1979; Toon et al., 1976; Palmer and Williams, 1975; Hale and Querry, 1973] . (6) and (7)). 
and for DS as given before by
where the vW,MP S is the water volume fraction in the MPS component (equation (7), with G e =-Ggps) and vW, DS is in the (equation (9) ), the MPS model (equation (11) ), and the IMC model (equation (13) however, when the values differ, the model that best 10 "7 agrees with the lidar data would represent the best model for the aerosols.
In addition, for a given air mass containing sev-10 "$ eral LOPC data points, one particular model may overlap more with the lidar data than the other two models and thus can be _, 10 .9 considered as the best representation of the aerosol model for e_. such an air mass. Therefore, even though the aerosol fl varies In addition, this sampling inefficiency in the larger size bins can slightly bias one channel with respect to others, adding uncertainty in the estimation of large-particle composition and v i and thereby leading to deviations in ]3 results from the three models.
New Zealand to Australia
F10. A comparison similar to that for F6 was performed for F10, deployed on May 28, 1990, from Christchurch, New Zealand, to Melbourne, Australia (Figure 4) . This flight showed relatively low aerosol counts and low fl -10 "10 m "1sr "1 in the southern hemispheric late fall clean conditions. However, there is less fine-scale variation than can be seen in F6 and more larger-scale variability, suggesting that change in air masses was encountered during this long transit flight. There is also more variability in No and the component fractions.
Overall, the large-particle concentration was low; however, the small-particle concentration was considerable, giving moderate No values, which allowed reasonable differentiation of the component fractions. et al.,1996] .
In comparison

Aerosol Backscatter Distribution
The frequency of occurrence of fl(9.1) in Figure 7 shows the marine mid-tropospheric aerosol backscatter distribution sampled during the four flights. Data in Figure 7a show the mode offl-3.5 × 10-ttm -] sr -l, which agrees with the mode in et al., 1989 , 1996a Cutten et al., 1996; Pueschel et al., 1994] All three models also showed another higher-fl mode at -1.7
x 10-9m l sr 1, comparing well with the lidar ft. 
